TITLE OF THE INVENTION 

VOLUME CONTROL APPARATUS AND METHOD THEREOF 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-47899, filed 
on August 13, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a sound output system, and more particularly, to an 
apparatus for controlling the volume of output sound and a method thereof. 

2. Description of the Related Art 

[0003] The general characteristics of sound output from a sound output system are shown in 

FIG. 1. Users are not sensitive to variation in sound output within intervals (101) and (102) of 

FIG. 1. In this regard, a conventional sound output system is designed, taking into account the 

relation between volume level and sound output so that sound output varies linearly with volume 

control, as shown in FIG. 1 . ) 

[0004] That is, in FIG. 1, an interval between S1 and S2, an interval between S2 and S3, and 
an interval between Sn-1 and Sn are the same. If a user increases a volume level from V1 to 
V2, the sound output level increases from S1 to S2, and if the user decreases the volume level 
from V3 to V2, the sound output level decreases from S3 to S2. 

[0005] Since conventional sound output systems output sound on the basis of a relationship 
between a volume level and a sound output that is determined in advance, conventional sound 
output systems cannot satisfy the desires for precise volume control of users such as music 
experts who are sensitive to minor variations in sound output. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a volume control apparatus which enables the volume 
of sound output from a sound output system to be adjusted in units of an increase/decrease 
interval set by a user, and a method thereof. 
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[0007] The present invention also provides an apparatus to control the volume of sound 
output from a sound output system on the basis of volume level information set by a user, and a 
method thereof. 

[0008] According to one aspect of the present invention, a volume control apparatus controls 
the volume of sound output from a sound output system. The apparatus includes a memory in 
which sound increase/decrease interval information which a user wants is stored, a command 
and information input unit which inputs the sound increase/decrease interval information and a 
volume control signal with respect to sound output from the sound output system, a sound 
output unit which outputs sound generated in the sound output system to the outside, and a 
system control unit which stores the sound increase/decrease interval information input from the 
command and information input unit in the memory and controls the sound output unit such that 
sound output from the sound output unit is increased/decreased on the basis of the sound 
increase/decrease interval information stored in the memory whenever the volume control signal 
is received. 

[0009] If the sound increase/decrease interval information is input from the command and 
information input unit, the system control unit may store the sound increase/decrease interval 
information in the memory when the sound increase/decrease interval is greater than a 
minimum increase/decrease interval set in the sound output system and less than a maximum 
increase/decrease interval set in the sound output system. 

[0010] The sound increase/decrease interval information may be set to be applied to part of 
an interval of sound which can be output from the sound output system. 

[001 1] According to another aspect of the present invention, a volume control method of a 
sound output system comprises storing sound increase/decrease interval information which a 
user wants, and controlling sound output from the sound output system to increase/decrease on 
the basis of the sound increase/decrease interval whenever a volume control signal is received. 

[0012] In the operation of storing, the sound increase/decrease interval information may be 
set to be applied to a part of an interval of sound which can be output from the sound output 
system. 

[0013] According to still another aspect of the present invention, a volume control apparatus 
of a sound output system includes a memory, a command and information input unit, a sound 
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output unit, and a system control unit. The volume level information selected by a user is 
sequentially stored in the memory in an order selected by the user. The command and 
information input unit inputs volume level information selected by the user and a volume control 
signal with respect to sound output from the sound output system. The sound output unit 
outputs sound generated in the sound output system to the outside of the apparatus. The 
system control unit sequentially stores the volume level information input from the command 
and information input unit in the memory and controls the sound output unit such that sound 
output from the sound output unit is increased/decreased on the basis of the order of the 
volume level information stored in the memory whenever the volume control signal is received. 

[0014] The number of volume levels that can be stored in the memory is less than the 
maximum number of volume levels that can be set by the user in the sound output system. The 
value of the volume level stored in the memory is random. 

[0015] According to another aspect of the present invention, a volume control method of a 
sound output system comprises, if a user selects a volume level, comparing the number of 
volume levels currently set by the user with the maximum number of volume levels that can be 
set by the user in the sound output system, and if the number of volume levels set by the user is 
smaller than the maximum number of volume levels, storing a volume level selected by the user 
and increasing the number of volume levels set by the user by one. 

[0016] The method may further comprise controlling a volume level of sound output from the 
sound output system on the basis of the order in which volume levels selected by the user are 
stored whenever the user inputs a volume control signal. The volume level corresponds to 
sound that the user wants, between minimum sound and maximum sound that can be output 
from the sound output system, regardless of the previously selected volume level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above and/or other aspects and advantages of the present invention will become 
more apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 

[0018] FIG. 1 illustrates a relationship between a sound output and a volume level in a 
conventional sound output system; 

[0019] FIG. 2 is a block diagram illustrating an embodiment of a volume control apparatus 
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according to the present invention; 

[0020] FIG. 3 illustrates the characteristics of sound controlled by the volume control 
apparatus according to an embodiment of the present invention; 

[0021] FIG. 4 is a flow chart illustrating an embodiment of a volume control method according 
to the present invention; and 

[0022] FIG. 5 is a flow chart illustrating a process of collecting information to control volume 
according to another embodiment of the volume control method. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] Hereinafter, embodiments of the present invention will be described in detail with 
reference to the accompanying drawings. 

[0024] FIG. 2 is a block diagram illustrating an embodiment of a volume control apparatus 
according to the present invention. Referring to FIG. 2, the volume control apparatus includes a 
command and information input unit 201, a system control unit 202, a memory 203, and a sound 
output unit 204. 

[0025] The command and information input unit 201 inputs sound increase/decrease interval 
information which a user wants, or volume level information which the user selects, and a 
volume control signal generated using a volume control key (+/-). 

[0026] If sound increase/decrease interval information is input from the command and 
information input unit 201 , the system control unit 202 determines whether to receive the 
currently input sound increase/decrease interval information using minimum sound 
increase/decrease interval information MIN INTERVAL and maximum sound increase/decrease 
interval information MAX INTERVAL, which are preset. The minimum sound increase/decrease 
interval information MIN INTERVAL and the maximum sound increase/decrease interval 
information MAX INTERVAL are condition information that can be received by elements of a 
sound output system. 

[0027] If the sound increase/decrease interval information is input from the command and 
information input unit 201 , the system control unit 202 determines whether the input sound 
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increase/decrease interval information satisfies the conditions of being greater than the 
minimum sound increase/decrease interval information MIN INTERVAL and less than the 
maximum sound increase/decrease interval information MAX INTERVAL. If the input sound 
increase/decrease interval information satisfies these conditions, the system control unit 202 
stores the currently input sound increase/decrease interval information in the memory 203. 

[0028] Thereafter, if the sound increase/decrease interval information is stored in the memory 
203 and the volume control key (+/-) placed in the command and information input unit 201 is 
utilized, the system control unit 202 controls an increase/decrease of the sound output from the 
sound output unit 204 on the basis of the sound increase/decrease interval information stored in 
the memory 203. That is, if the volume control key (+) is pressed, the system control unit 202 
controls the sound output unit 204 such that the output sound is increased in units of the sound 
increase/decrease interval. Likewise, if the volume control key (-) is pressed, the system control 
unit 202 controls the sound output unit 204 such that the output sound is decreased in units of 
the sound increase/decrease interval. 

[0029] As a result, the sound output from the sound output unit 204 can be varied linearly 
with respect to the volume level, as shown in FIG. 3. The sound output unit 204 outputs sound 
generated in the sound output system to the outside of the volume control apparatus. 

[0030] To obtain the linear characteristics shown in FIG. 3, the system control unit 202 
applies the sound increase/decrease interval information stored in the memory 203, at a specific 
interval (i.e., interval (101) or (102) of FIG. 1) at which the sound output varies nonlinearly with 
respect to the volume level. Also, the system control unit 202 applies a sound 
increase/decrease interval, set by default in the sound output system, at an interval in which 
sound output varies linearly with respect to volume level. Information on the interval at which 
the sound increase/decrease interval information stored in the memory 203 is applied can be 
preset in the system control unit 202, or the user can input the information using the command 
and information input unit 201. 

[0031] If the user inputs the information on the applied interval using the command and 
information input unit 201 , the system control unit 202 can store the information on the applied 
interval in the memory 203. Thus, if the command and information input unit 201 receives the 
volume control signal ((+/-) key signal), the system control unit 202 determines whether a 
volume control interval corresponds to the specific interval, and if so, the system control unit 202 
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controls the sound output unit 204 on the basis of the sound increase/decrease interval stored 
in the memory 203. However, if it is determined that the volume control interval is an interval 
other than the specific interval, the system control unit 202 controls the sound output unit 204 on 
the basis of the sound increase/decrease interval set by default. The sound increase/decrease 
interval information set by default may be stored in the memory 203 or in the system control unit 
202. 

[0032] Also, the sound increase/decrease interval information stored in the memory 203 can 
be applied to all intervals of sound that can be output from the sound output system. 

[0033] Meanwhile, the volume control apparatus of FIG. 2 may control volume of output 
sound on the basis of volume level information which the user selects by using the command 
and information input unit 201. That is, if the user inputs desired volume level information using 
the command and information input unit 201, the system control unit 202 checks whether the 
number of currently set volume levels selected by the user is smaller than the number of volume 
levels that can be set by the user (where the number of volume levels is preset). The number of 
volume levels which can be set by the user is the number of volume levels that can be adjusted 
by the sound output system. 

[0034] As a result of checking, if the number of volume levels selected by the user is smaller 
than the number of volume levels that can be set by the user, the system control unit 202 stores 
currently selected volume level information in the memory 230. In this case, the input volume 
level information has no relation with the previously input volume level information. For 
example, when the number of volume levels that can be set by the user in the sound output 
system is 100, the previously input volume level may be 50, and the currently input volume level 
may be 3. Since the memory 230 sequentially stores the input volume level information, in the 
above-mentioned case, a volume level 3 is stored immediately after a volume level 50. 

[0035] In the above manner, the number of volume levels that can be set by the user can be 
stored in the memory 203. For example, if the number of volume levels that can be set by the 
user set in the system control unit 202 is N, volume level information corresponding to the N 
volume levels can be stored in the memory 203. N cannot exceed 100 if the maximum number 
of volume levels of the sound output system is 100. 

[0036] In this way, if volume level information corresponding to a plurality of volume levels is 
stored in the memory 203, and the volume control key (+/-) provided in the command and 
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information input unit 201 is utilized, the system control unit 202 controls the sound output unit 
204 on the basis of volume level information stored in the memory 203. 

[0037] For example, if a volume level is stored in the memory 203 in the order of "2, 50, 30, 
23, 3, 65, 78, 40, 21, and 33, the volume level is controlled in the order of 2 -> 50 -> 30-> 23-> 
3-> 65-> 78-> 40-> 21 -> 33->2 whenever the volume control key (+) is pressed, and thus the 
sound output unit 204 outputs sound which corresponds to the volume level. Thus, the user can 
hear sound having a rapidly-varied volume. 

[0038] In contrast, if the volume control key (-) is pressed, the volume level is controlled in an 
order which is the reverse of the above order. The system control unit 202 controls the sound 
output unit 204 such that if the volume control key (-) is pressed at a '3' volume level, sound 
corresponding to a 23 volume level is output, and if the volume control key (+) is pressed at the 
'3' volume level, sound corresponding to a 65 volume level is output. As such, the value of the 
volume level stored in the memory 203 may be regularly or randomly set as described above. 

[0039] FIG. 4 is a flow chart illustrating a volume control method according to an embodiment 
of the present invention. 

[0040] In operation 401 , if setting of a sound increase/decrease interval with respect to a 
specific interval is needed, in operation 402, the system control unit 202 receives sound 
increase/decrease interval information. In operation 403, it is determined whether the received 
sound increase/decrease interval information satisfies the conditions of being greater than a 
minimum sound increase/decrease interval MIN INTERVAL and less than a maximum sound 
increase/decrease interval MAX INTERVAL. 

[0041] If the received sound increase/decrease interval information satisfies the above 
conditions, in operation 404, the system control unit 202 stores the received sound 
increase/decrease interval information in the memory 203. If it is determined in operation 405 
that a volume control key (+) is pressed, in operation 406, the system control unit 202 adjusts 
the volume of output sound to be increased to the stored sound increase/decrease interval. 
Then, in operation 407, a standby state is set. 

[0042] If it is determined in operation 405 that a volume control key (-) is pressed, in 
operation 408, the system control unit 202 adjusts the volume of output sound to decrease to 
the stored sound increase/decrease interval. Then, the method returns to operation 407, and 
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the standby state is set. 

[0043] If the received sound increase/decrease interval information does not satisfy the 
above conditions in operation 403, in operation 409, the system control unit 202 outputs an error 
message, and then, in operation 407, the standby state is set. The error message may be 
output to the sound output unit 204 or may be output to a display (not shown). 

[0044] FIG. 5 is a flow chart illustrating a process of collecting information for controlling 
volume according to another embodiment of the volume control method. In operation 501 , the 
number of volume levels that can be set by the user is set to N, and the number of volume 
levels set by the user is set to 0. In this state, in operation 502, the system control unit 202 
determines whether volume level information selected by the user is received. The volume level 
information selected by the user is input through the command and information input unit 201. 

[0045] If it is determined in operation 502 that the volume level information selected by the 
user is received, in operation 503, it is determined whether the currently set number of volume 
levels selected by the user is smaller than N. The volume level information received in 
operation 502 is a volume level corresponding to sound which the user wants, between 
maximum sound and minimum sound output from the sound output system. 

[0046] If it is determined in operation 503 that the currently set number of volume levels 
selected by the user is smaller than N, in operation 504, the system control unit 202 stores the 
volume level information selected by the user in the memory 203. Then, in operation 505, the 
system control unit 202 increases the number of volume levels selected by the user by one, and 
the process returns to operation 502. 

[0047] If it is determined in operation 502 that no volume level information is received from 
the user, the process returns to operation 502, and the system control unit 202 rechecks the 
receiving state of volume level information. 

[0048] If it is determined in operation 503 that the currently set number of volume levels 
selected by the user is not smaller than N, the system control unit 202 does not receive any 
further volume level information and terminates the process. 

[0049] In this way, whenever the volume level information corresponding to the plurality of 
volume levels is stored in the memory 203 and the volume control key (+/-) is pressed, the 
system control unit 202 controls the volume of sound output in the order of the volume level 
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information stored in the memory 203, as described in detail with reference to FIG. 2. 

[0050] As described above, in the volume control apparatus and method thereof, the volume 
of sound output at the sound increase/decrease interval set by the user is controlled with the 
increase/decrease key ((+/-) key) for controlling volume, thus improving the degree of control 
the user has over the volume, and further providing a closer linear relationship between output 
sound volume and volume control. 

[0051] In addition, the volume level of sound to be output may be randomly set by the user 
within the range between the minimum sound volume and maximum sound volume that can be 
provided by the sound output system, thus controlling the volume level in various ways. 

[0052] While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope of 
the invention as defined by the appended claims and equivalents thereof. 
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